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(54) PERMANENT MAGNET AND MANUFACTURE OF THE SAME 

(5 7) Abstract: 

PURPOSE: To obtain a permanent magnet which has realized increase of coersive force and 
improvement of temperature characteristics and has stable characteristic by mixing gallium and 
titanium into a permanent magnet as an alloy element and then mixing the specified amount of 
gallium to the Fe rich phase and the specified amount of titanium to the B rich phase. 
CONSTITUTION: A 3-phase structure of a permanent magnet is composed of a tetragonal 
ferromagnetic Fe rich phase, tetragonal nonmagnetic B rich phase and cubic nonmagnetic R rich 
phase of the sintered material mainly composed of Fe of the rare earth element R including 
yttrium and alloy including boron. As alloy components gallium and titanium are contained, at 
least 70 we% or more of gallium are contained in the Fe rich phase and at least 70 wt% or more 
of titanium is contained in the B rich phase. The coersive force of permanent magnet is 
increased, temperature characteristics are improved and thereby a permanent magnet having 
stable characteristics can be manufactured. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of . 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



® B*I^fti?(jP) ®49fttBH&H 

•^B«»&« (A) PS62-291903 

JTmf"' ,/or WWE * @ ^ «««»WI9B7)12U18B 

^5lEif3t jfcfgjg 2 (±51) 



H 01 F 1/08 71«^— 
C 22 C 38/00 3 0 3 D-7147-4K 



©4$ Si 3861-134784 
@tti P Pg61( 1986) 6^123 



©IS 


§8 


* 




m # 


PS s 


©is 


88 






p 


fa 


©IS 


S8 


it 








©IS 


18 


m 


m 


« » 


— eis 


@a± 


SI 


A 




* & a 




©ft 


31 


A 


m 







JH«m*Effl;iffr72»fc 



w m m 

i . » w «D * f* 

iE^s^oss«ttF e y v^ib. iE s # <o # at 
ttfi y '^»sacfi2:^s*cD^sfittR y <o 

O il> tt < £ {> 70vt X £| ± t>< 15 se F c y * *§ ic S 

ffl £ B y 7f ffli;g^ $n/:: t ^^ ait57l( - 
A 53 5 . 

(2) £&&#ft>a*ry •> A fi <o 4> * < ± t 
8 Ov t % W ± * SB e F e y 7 f ffl i: t $ n /: : t 
*tfS*<i:*-*tfl*2**OJ5eB5l } 35 S£ t£ O 7 fc * « 
5 • 

(3) ^fiff^^Of ^ >flcoi!>^ < t t, 8 0vt*> 



(4) 1*. W*. R M9it«oi±« 

W * ^ * >Scf R^S^tiSi 2 <D £ & <t * fcb £ 
® H i L T m n > ffi*ifi^Ltiti:0i»±ti: 

(5) s i <o £ & ± l r io- 4o® a % o r , o.i 
-~ * m a % <o b r o.V^nigaxoc afitfttgi 

(6) 38 2 <0 £ & £ LTIfl-Uffifi%OR. 0.1 
- 8 ffi fl <* o B , 0.l-5ffiC^oTi&c/M© 

a * <* ja s & 4 iaeao;^»5©afi^a. 
[ ft gi <*> b ft ) 

**vitt*^BESc;t(5JliSjfti;|sii t5i 
( * (O {J Kj ) 

R 2 (CoCuFeM) |I B«0«ia 3 ,< 



(2) 



WBaflB 62-291 903 



BH oai ^^MTtiJMCOegjtT^*, ifi 

* o & a is a s rc * i* * * as ft . ;ss a & <t <» s 

=> >U h^a5liit«I^BI/iC o * * fi (C ffi ^ 

±aB5<DW5t^«^r?T/i^nT^i ( 45 KJ B8 
59-46008*1^). C O ;X ^ » 5 li , N d . Pr. 

Zbozmzzt i/r, C o i: it 5 ffi 

-fcO«n^4§f*«-^*/:a6 % C o <o & to ( 4* &fi 
ra 59-6 4733^ ) „ A I . T i . V. Cr. Mn. 
2 r . H f . N b . Ta. Mo. Ge, Sb. 
S n . B i . N i . WS»J («MBS59-B 9 40 1 ^, 



*£>mm> *5 AO 5fc <t L T G a ^ ffi i» , - o 



G a t>< F 


e 


y -7 


+ f§ K 


^ £ n . ^ o T i B 


y 


v ia tz 




*r $ 


n K5f 




± -r * c 






tfj $ n 






-r tt 


*> 


* 5fe 


flfl it Vk 


* £ «5c # £ L . R ( 




*) 0 J* % 




tr *& 


± Sfi 5c 






& <o m& 




T . 


iE 2? 


^O^KttF e y -y^li 




H 75 & 


co 




tfc b y 






tt r y ■» 


5 1 


<0 


3 « W 


& * £ % 7* X m 5 IC & I* 


r . 




<h 


t T 


# y o 


A&tf** > * £ *f L . 




0) tf *) O 


/. 




4> < 




c 


y -7 t m 


IC 


^ *f 


* n , 


-O * 9 > £1 <0 'J> ti < £ 




7 0 v t X £1 


Jt 


a< en 


£ b y 


7 f ffi i: s ^ $ n /: : i 




» at i -r 






H £ T 






( flE 




) 








F e 


y 




IB t* 


t fif fil ft 6 tfe -c & « N d 


2 


F e M B 


to 








*> l> T li 




C CO 


F € V 


7 f 10 i: C a A< S ^ J n 


4 . 



?*t?3B3 62-291303 (2) 

^MBS 5 9- 1 3 2 1 0 4 ^) „ Cu. S. C. P (0 ft ^0 
(^Mra 59-J 3 2 1 05#. 5 9 - 1 6 3 8 0 3 ^) $ 

SCtliftOH** ( ^ M eg 59-lS 3 8 0 4 ^. 45 M 
^ 5 9 - 1 6 3 8 0 5 ^) « O tt flc ifi ^ o W R ;&« fx $ n 
T l» i 0 

b , ^JSUBH M1 « % K ft tt ft -n <o % * li ^ 

^w^w^u 9 r * h a a > 

•k 0 fi n /: 58 5\ 45 ft , ^^»H^4$ & tcffin^75; 
t % Bfl <o « e£ ] 

rlchfO. R rich fa ^ B rich O 3 ffl » IS ^ 
t->Tl'5: i^fi)snTt»4(IEBE Trans .Hags 
•HAC -20.1584 (1984) ) . ^♦9«Ofi<J« fi X. $jj 

B'^flflttWitfNdj , Fe 4 B 4 ^coiE 

< F c V 7 tlBOttC (,R H » f «^#St4. 
R 'J 7 ft li N d gj F e, N d g 5 F e 5 9 co R 9 0 
ffi ft % MX Jt ^ ^ V tL e°a ^ ' # 63 ft » T * i . ^ 

»htf • !i »f ai^jjx, By-7^r§ o.i 

Ci^Fe'j,f||ct» jh% Ti/5<By, 

<bh) b a x . . is/s^tt^oatsi^ttA'isjjbr^. 

Ca^OKft®?!;^, F e V *■ 10 « a » A« 
iLTlSlQOGa. T i * t ^ t 4 « 6 T {, , 



-10- 



(3) 



62-291903 



© l§ K T f . Ga*«£fr*n« i& G ti * ft flfl j» 
» S C £ 14 T S tf >» . * * . * A n tz *> \% x 
li;U«54*i LT^fctt^, G a fi a 4>* < 
<t (>70»tX£l±»« L < I* SOvtX £1 J: *< F e y „ 

f§ tZ % TiflOiDMU TOvt* £1 ± . » i L 
< « 80 vt* £1 ± *< B V 7^ffllc^inTV»4c,!: 

« 55 T * * . 

* 4 ^Hff=J«C R IO-40ffiffl96, B 0 . 1 - 8 ffi 
fc*&*-TL*?£Br;&<{£TL. (BH> 

a a x 

E (BH> ■ a i W»-C*0. RiLT 

* L ^ • C <o N d . Pr^l;NdORfl4)Ofl^ 
14 7 0 *0 J: (Rfi^65T(>fii») T * * C £ 

4 L t» . 



HBBB862-291H0.1 (3) 

X. (B) />< 0 . I ffi fi 96 * S5 T 14 f H c & 

T L T L * I* * 8 fifi J6^ffl^. 5 t B r OCT 

/i«>, B O - SB ^ C , N , Si, P, Gc^f 

-t CM* T U B r . <BH> Bai <ont**0;z,C 

T T A * . 

* 'J 0 .A ( G a ) 14 # Ht ^ <o fS)Ji c *T 5» tt 7C * 

t A * a< . o.isa^^gs-eii | H c o Jtf 4< 1? 

tt * . J:^»T. /f 'J 9 A «) t $ $ li 0.1-13® 
JH % t>< El 1 1 # 

A * *< . 0.1ffiffi96^jffiT?n , H c <0 i* * W £ 
n r * 5mfi%*-ffl^4iB r O {& T />< SB £ £ 
* ■ .fc T . * * > O S *f * J4 0 . 1 - 5 ffi fl 96 X>< 

4. tt*flA<^V*c!:«fitt^/5<(gTLTLi^s 



0 4> tt t> £ ^ « ^ & <D t» » A« B tt tt r, , 53 it =, 
tt±»*fefc**. W * 14 2 - 1 0 * ra 

^ T 14 (BH) Bax OfiTU^t. * T tt 

* ft (4 0.005-O.0Jflfl»^ff | t l», 
»»0;HH5644)<D» & (4 m b ^ T li 4' l» 

too. BToCMflfiBKJtO, i£ tt o 

■r <c to ft * ®«^^4>ott*to-e0(i£fix^7c 

* T S R . F c ? t |* ^ L T » (b «!i i /; 0 , 
« 0 O K JR £ £ Hc^^tsati^^lcgftLTS 
&LT<.**£^;i*n*.45i::R r I ch 18 ic © © 

* n . 53 m ft * ffl^L T L $ -? • R — F e - B 
SB5i«ai^B5TA^ t (O S K d< i i L 
Ti2ttKj&£«tiacj: 0«S?n4; £ * * at r 



4<i2ffiKft3:iS£ L T ffl * * - i^ji 0 » « 2> 
*ttTLTL*5£%**n*. X. * PS d< 4> 
i» « ^ IJ tit J? K » ^ i< : 5 , : < w 

* £ £ ic , /EW£fc?8tfG$o*Pi£&J*Ja«rfflES; 
i^flti : i i: j; 5, ^ > h o - ^ f 4 : i ^ 

-C i - T i «55c*«S*itSA<, F e <D - 
BP * C o . Cr. 2r. H f , Nb. T a . V. 
Mn. Mo, W . Ru. Rh. Re. Pd, Os. 
I r3?TKfc*-*C£t>T$*. c <0 ± r> tt g 

li W 4$ ft ic J: 5 , B, F e , R IK # £ E » 
L » T S IB «f t: l< i' * . **9^SogsJtol4 
B H ia , 0lT9OBa«ltO*fk(!>SBt/i4fc 

20vi« SIR J T T * 5 . R i: C o IJ + a 'j ~ 

^5ftT*4fc>i. I - 2 0 v t X . $ ^ I: « |0 - 20vi 
« S to i< » i Li», 



(4) 



fSSflBg 62-291903 



* ft BJ) jfc X E li Ei T to < 


1C 






& 


3: *K — A, X A* ^ 






<o k . » x m O 




SI 


4$ tt * » IC -t 


Z tz *> iz , t»5fcO¥i£jUga<2 




I 0 tf ra t. tl & J: 




0 


ttSiMO^ ra £ 


ffi *. * £ |H c O ftT* <> i 


L 


> — # 2 ff ID * 


fflc^w^ti; t ii b in t * 


* r> * iz % Br 









T 


i 


<0 B »i 




C 


a 


* * # 


r*R-Fe-B£& ( 55 1 <0 £ & ) 


t 


T 




W-T4R-Fc-B^ & ( 33 2 <73 £ 














n *>< h 








<o & & 


l: PS £ i * n 5 O T (2 l» . 
















^ ^ IS 5 . J£te«DB5tCfi;a3t©8i 


ft 


m 


5 * a 


atiOilSiaic, (Hit lltSK O e g 


Iff 




« *a * 


s>aot. e pi «i a * if ? . rv>t. 



1-ffiBBg 62-29190.3 (4) 

#1* 1* 1000- 1200^. 0.2- SKJWgffiO^ftT 

* *S Do £ * * ? k v A r *f * & <o * S tt * 

5? EB Si 4> . J52*r ?f 'X ? C i A<3 i L i'-, 
( * JS W ) 

Xft W - 1 

£ 1 &tC^f4flfi£-CG a&(/T i S> S f§ ^ <0 
S* 1 a e> bji c, & t£ x o tz * ft ofl ic *> T li fi 
K ft 94 - 2 

*fl j& * * •> A 3 2 . B ffi a % t # D > ! 0 ffi 
fi 96 . ='<^ Hl.JlfifiX, *) U 2 . 1 ffi fl % 
» ft 0.03ffi fi % . &8B!**£tt*£&^2 0oesh^ 
^M^ij*Sgi:ffltt», i/' * 7 h i /H; t 3 
-5</raOttgiT'(S»^L/: 0 H & ic L T . & 

A3Z.6gfl^, # cr > I . 1 ffi fi 96 . 
a h l4.4flftX, * * > 0 . 6 © fi 96 . » # 

0 . 0 3 K fi ?6 . »B5I***ttS^a*»l0»Lfc. 



IS 


s I 


eo 

CO 


eo 


CO 


o 

C7» 








= I 


CO 


ev» 




ro 


C3 


CO 


m 


- s 


€** 




CO 

e>» 


c* 






o* 

CO 


* i= o 
^ 

« a ft 


m 




CO 


CM 

o> 




«=> 




* 3 0 

? Q ? 

^ fl- 3 

c£ S 68 


mo 
oo 


CO 


CM 


cm 


CO 




e 


s 


1 1 

s 2 s 
s <s as 


1 ^ «£ 

c^I <5 €q 

* "3 58 
^5 *? >i 

> m 
cn o 

2 S »— 


*; 

^ c£ 

2 5 a 

a o S 

>5 ^ ^ 
> >« ^ 

!2 o 

S CO P 


•t « e 
s <3 sa 

^ ^ ^ 

<=»*=>> 

r*> CD 

<o — o 

3 5 H 


ft* 

>■ ^ c2 

^ o" © 

S o SK 

i ^ ^ 

CO 

co < _ ) - 

<3 P 


*S o 
> a. 

CO *tt 

i ? 

•O 

CO — 

-a cs 


^ o 

> Ci_ 

S i 

CO — ' 






CM 














« if! s 


±? 25 K 



-12- 



(5) 



*#BHDB 62-291903 



-GaiNd-B-Fe-Co-TiS-ffifilt-c 
1 : 3 i: 4 i o I: a 6 L fc . S£«<0«i£li* 

A 32. SA fi X . o > l.lSfi*. =, ,< 
»* 1 4 . 4 ffi £5 <* . Z/'JOA 0.5ffia*. * > o.5 
fi 5K . BSf % 0 . 0 3 ffi fl *> . K 81 I* & ft « . CO 

8 ^ 91 ^ L o o , 2ton/cnO£E^Tff«fiJtJKL 

. m h n * ex a? # * r a =r > # a * „ 1020T 
t i ■» n « « t « iSiTS^ua«ufc, 

* <9 F c y ? f IfiifOC a flli95vt«J /:fl y v 
^ fS * O T i 3 li 98vtS* T *> «, 

it & (O tz #> * «flfitd<*it 31. 4ffiS«. .-K 

o> I . 0 m fi 96 . =>'<Arhl4.4ffifiX. ZfiJCrA 
I.SfffiX. * * > 0.6ffifi%. 6ft # 0.03 ffiffl 

?6. MHtt^&tt««ft«nn»r« & ^ r * c t 

l» * ft l« . 8 00 t T 40^ M O f$ % ^ fif L T K H 
fitt 65wi?j t B »; f »fl*OT i S& li S0vi% T 



'*lfflB362-291303 (5) 

* o /t . 

^ *< 'i ft . O l» T li S l» ( B H ) ^ * # 

-r 4 c <t a< *5 a> * . 

( » W <o •» » ] 

4 . 0 B © 0 $ /; a ej) 
T * * • 



ft S A # a ± M ifi 38 * 
m Yf It & & & 




-12 -10 -8 -6 -4 -2 



H(KOe) 



* 1 B 



-13- 



